Preventive effects of electrical stimulation on inflammation-induced muscle mitochondrial dysfunction.
Cachexia is a complex metabolic syndrome associated with underlying chronic diseases and is characterized by the overexpression of pro-inflammatory cytokines such as tumor necrosis factor alpha (TNF-α), which impair muscle oxidative metabolism. We hypothesized that electrical stimulation (ES) would prevent decrement in muscle oxidative metabolism by suppressing the phosphorylation of p38 MAPK, a critical regulator of inflammatory response. Therefore, the purpose of the present study was to verify the effects of ES on inflammatory-induced decrement of oxidative metabolism in mice tibialis anterior muscles. ICR mice were randomly divided into three groups: control, lipopolysaccharide (LPS) injection for 4days, and LPS injection plus ES (LPS+ES). Cachexia was induced in the animals in the LPS groups via LPS injection (10mg/kg body weight/day, i.p.) during the intervention period. The animals in the LPS+ES group were stimulated electrically (carrier frequency, 2500Hz; modulation frequency, 100Hz; duration, 240s/day; type of contraction, isometric) during the intervention period. LPS injection resulted in decreased body and muscle wet weight and increased expression of TNF-α in plasma and skeletal muscle. In addition, LPS injection decreased indicators of mitochondrial function such as succinate dehydrogenase (SDH) and citrate synthase (CS) activity as well as the expression of PGC-1ɑ, and increased the phosphorylation of p38 MAPK. On the other hand, the intervention of ES attenuated the changes in muscle wet weight, SDH activity, CS activity, p38 MAPK, and PGC-1ɑ. These results suggest that ES could prevent decrement in muscle oxidative metabolism induced by pro-inflammatory cytokines in cachexia.